INTRODUCTION
The subtribe Eleusininae Dumort. (Poaceae: Chlorid oideae: Cynodonteae) is a morphologically diverse group, characterized by having racemose inflorescences (with a few exceptions) and contains about 212 species in 31 genera found primarily in low latitudes in Africa, Asia, Australia, and the Americas. Ten of the genera are currently monotypic (Clayton & al., 1974 (Clayton & al., , 2006 Peterson & al., 2010a Peterson & al., , 2012 Peterson & al., , 2014a Soreng & al., 2014 Soreng & al., , 2015 .
In a large phylogenetic study of the Chloridoideae Kunth ex Beilschm. based on seven DNA sequence markers (ITS, ndhA intron, ndhF, rps16 intron, rps3, Eleusininae was monophyletic in the ITS, plastid, and com bined plastid/ITS phylograms (Peterson & al., 2010a) . In the combined plastid/ITS tree, Cynodon appeared paraphyletic with at least two species of Brachyachne embedded within it; an additional strongly supported clade of three species of Brachyachne was found outside of Cynodon; Chloris, Leptu rus, Microchloa, and Tetrapogon were monophyletic, although Chloris appeared polyphyletic in the ITS tree; Astrebla was paraphyletic with Schoenefeldia gracilis Kunth embedded within (but not in the plastid analysis); and Enteropogon, Eustachys, Leptochloa, and Tetrapogon were polyphyletic (Peterson & al., 2010a) . Based on five DNA sequence mark ers (rpl32-trnL, ndhA intron, rps16 intron, ccsA, ITS) the spe cies of Leptochloa were realigned into four genera (Dinebra, Diplachne, Disakisperma, Leptochloa) in the Eleusininae and a new genus, Trigonochloa P.M.Peterson & N.Snow, was erected to accommodate two species in the subtribe Peroti dinae P.M. Peterson & al. (Peterson & al., 2012 , 2014a Snow & Peterson, 2012a) . Emphasizing possession of an ovoid cary opsis that is broadly concave on the hilar (dorsal) side, Scholz & Müller (2004) placed Chloris lamproparia Stapf in a mono typic genus, Stapfochloa. Other members of Anderson's (1974) "Chloris ciliata Sw. complex", of which C. lamproparia is a member, have trigonous caryopses without a concave surface. Stapfochloa and members of the Chloris ciliata complex have never been sampled in a molecular study.
The aim of our paper is to discern the evolutionary rela tionships, test the monophyly, and present a new classification of genera in the Eleusininae, excluding only Pommereulla, Rheochloa and Sclerodactylon of which we have no good material. To accomplish the immediate goal of understand ing the evolutionary history of the Eleusininae we are using a large dataset of species of Chloridoideae. Here, we present a new phylogenetic analysis for 148 of the 212 species that are part of the Eleusininae based on analysis of ITS and four plastid regions (rpl32-trnL, ndhA, rps16, rps16-trnK) . The number of species sampled within many of these 28 Eleusini nae genera is expanded compared to earlier studies and for the first time we are including species of Afrotrichloris, Dakno pholis, Harpochloa, Ochthochloa, and Oxychloris (Peterson & al., 2007 (Peterson & al., , 2010a (Peterson & al., , 2012 (Peterson & al., , 2014a . We discuss morphological and anatomical characters supporting relationships and pro pose changes to the classification. In addition, we include a description of a new genus, Micrachne, and emend the description of Stapfochloa.
447 Peterson & al. • Phylogeny and classification of the Eleusininae TAXON 64 (3) • June 2015: 445-467 Version of Record following procedures outlined in Peterson & al. (2010a, b) . We specifically targeted four of the plastid regions that proved to be most informative in our previous studies on chloridoid grasses (Peterson & al., 2010a (Peterson & al., , b, 2011 (Peterson & al., , 2012 (Peterson & al., , 2014a .
Phylogenetic analyses. - We used Geneious v.5.3.4 (Drummond & al., 2011) for contig assembly of bidirectional sequences of rpl32-trnL, ndhA intron, rps16 intron, rps16-trnK, and ITS regions, and MUSCLE v.3.5 (Edgar, 2004) to align consensus sequences and adjust the final alignment. We identi fied models of molecular evolution for the cpDNA and nrDNA regions using jModelTest (Posada, 2008) and applied maximum likelihood (ML) and Bayesian searches to infer overall phylog eny. The combined datasets were partitioned in accordance with the number of the markers used. Nucleotide substitution models selected by Akaike's information criterion, as imple mented in jModelTest v.0.1.1, were specified for each partition ( Table 1 ). The ML analysis was conducted with GARLI v.0.951 (Zwickl, 2006) . The ML bootstrap analysis was performed with 1000 replicates, with 10 random addition sequences per replicate. The output file containing trees of ML found for each bootstrap dataset was then read into PAUP where the majority rule consensus tree was constructed. Bootstrap (BS) values of 90%-100% were interpreted as strong support, 70%-89% as moderate, and 50%-69% as weak.
Bayesian posterior probabilities (PP) were estimated using a parallel version of MrBayes v.3.1.2 (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003) where the run of eight Markov chain Monte Carlo iterations was split between an equal number of processors. Bayesian analysis was initiated with random starting trees and was initially run for 4 million generations, sampling once per 100 generations. The analy sis was run until the value of the standard deviation of split sequences dropped below 0.01 and the potential scale reduction factor was close to or equal to 1.0. The fraction of the sampled values discarded as burnin was set at 0.25. Posterior prob abilities of 0.95-1.00 were considered to be strong support.
RESULTS
Phylogenetic analyses. -Fiftyfour percent (893/1639) of the sequences used in our study are newly reported here, 46% (746/1639) are from previous studies, and 18.5% (371/2010) are missing (Appendix 1). Total aligned characters for individual regions are noted in Table 1 . Plastid rpl32-trnL and ITS had the highest sequencing success of 93.8% and 92.6%, respectively, whereas recovery of other regions across the entire dataset ranged from 66.3% to 82.6%.
Incongruences between the ITS and combined plastid phylograms. -Summary plastid, ITS, and combined plastid + ITS abbreviated trees are compared (Fig. 1) . Sepa rate expanded trees for ITS and combined plastid markers are given in Figs. S1-S2 (Electr. Suppl.). All three trees pro vide strong support (BS 93-96/PP 1.00) for the monophyly of the Eleusininae (in part). Within Eleusininae, the order of divergence is: Diplachne, Acrachne, Dinebra, Coel achyrum lagopoides (Burm.f.) Senaratna-Apochiton-C. poiflorum Chiov.-Eleusine, and remaining genera (plastid tree); Apo chiton-Coelachyrum poiflorum-Eleusine, Diplachne, and remaining genera (ITS tree); and Acrachne, Dinebra, Coel Version of Record achyrum lagopoides-Apochiton-C. poiflorum-Eleusine, Diplachne, and remaining genera (plastid & ITS tree). In the ITS tree Dinebra is sister to the Aeluropodinae (-/0.58) and Acrachne is sister to Dactyloctenium (100/1.00), both outside the Eleusininae. Two clades, Acrachne and Diplachne, showed "hard" incongruence and were excluded from the datasets. We refer to hard incongruence as clades with strong bootstrap and pos terior probability, while soft incongruence are clades with weak or no bootstrap and posterior probability less than 95%. We used only plastid sequences to represent the Acrachne clade in the combined analysis (Fig. 2) . However, we retained the full set of sequences for Dinebra and Diplachne where the ITS signal completely overrides plastid signal. Due to differences in rates of evolution in plastid and nuclear DNA as well as a notoriously high rate of homoplasy in ITS data, our separate plastid and ITS phylogenetic trees have different patterns of resolution ( Fig. 1) . Combination of the ITS and plastid data improves branch support significantly within the Eleusininae tree by providing resolution for 54 major nodes with moderate to strong support compared to 39 with only plastid data and 38 with only ITS data. Seven of those nodes gained support in the combined analysis.
Phylogenetic trees of Eleusininae. -The ML tree from the combined plastid (rpl32-trnL, ndhA, rps16-trnK, rps16) and ITS regions (Fig. 2) (Fig. 3) . Both the ITS and combined plastid trees are well resolved and the monophyly of Chloris is strongly sup ported (100/1.00) but their interrelationships differ in each data partition. The four strongly supported clades (100/1.00) in the ITS tree labeled A-D nearly correspond to the clades with the same letters in the combined plastid tree. In the combined plastid tree clades A and C are each strongly supported (91, 100/1.00), clade D is moderately supported (87/1.00), and clade B is poorly supported (-/0.69). In the ITS tree, species in AB and CD form strongly supported clades (95/1.00) whereas in the combined plastid tree, species in AC form a strongly sup ported clade (99/1.00) and species in BD form a moderately supported clade (71/0.99). Lintonia nutans Stapf and Ochtho chloa compressa (Forssk.) Hilu are included within Chloris in the ITS tree and are sister to Chloris s.str. in the plastid tree. In the combined plastid tree Ochthochloa is sister to the remain ing members of Chloris and Lintonia is sister to clade AC (99/1.00). In the ITS tree Ochthochloa is sister to Lintonia and two samples of Chloris mossambicensis K.Schum. (66/0.75), and all of these are sister to clade AB (95/1.00). In the ITS and combined plastid tree clade A (C. barbata Sw. and C. prieurii Kunth) and B (C. amethystea Hochst., C. andropogonoides E.Fourn., C. cucullata Bisch., C. latisquamea Nash, C. mos sambicensis, C. × subdolichostachya Müll.Hal., C. verticillata Nutt.) are each composed of the same species, although their interrelationships differ. In the ITS tree clade C contains three species (C. gayana Kunth, C. pilosa Schumach., C. virgata Sw.) whereas in the combined plastid tree C. orthonoton Döll and C. rufescens Lag. are additional members of clade C; these two species are sister to clade C in the ITS tree, but support for this topology is weak. In the combined plastid tree clade D contains nine species (C. cruciata (L.) Sw., C. cubensis Hitchc. & Ekman, C. divaricata R.Br., C. ekmanii Hitchc., C. halophila Parodi, C. pectinata Benth., C. pycnothrix Trin, C. sagraeana A.Rich., C. submutica Kunth) whereas in the ITS tree clade D contains these nine species plus three additional species (C. orthonoton, C. rufescens, C. texana (Vasey) Nash). Chloris castilloniana Lillo & Parodi is sister to the BD clade in the combined plastid tree (71/0.99) and is sister to clade C in the ITS tree (100/1.00). Enteropogon ramosus Peterson 14367 
Dinebra chinensis

Cynodon incompletus Smook 1052
Cynodon radiatus Clayton 5836 Acrachne, Apochiton, Coelachyrum, Dactyloctenium, Dinebra, and Eleusine. -In order to detect different plastid haplotypes and to test the consistency of phylogenetic signal provided by plastid DNA markers, we included six samples of Acrachne racemosa from five countries in east and south ern Africa, and these form a highly supported clade with no genetic variability ( Fig. 2A ). Based on possessing ornamented fruits with free pericarps, Phillips (1995) considered Eleusine, Acrachne, and Dactyloctenium to be closely related. Addition ally, the species in these three genera share inflorescences with digitately to subdigitately arranged racemes usually with bi seriate and secund spikelets (Watson & Dallwitz, 1992; Clayton & al, 2006-) . Our data support this assumption, at least in part, since Acrachne is strongly supported sister of Dactyloctenium in the ITS tree outside of the Eleusininae, but in the combined plastid tree Acrachne is the second basal split in the Eleusininae (Fig. 1) . Phillips (1972) noted that species of Acrachne can some times be mistaken for Eleusine multiflora Hochst. ex A.Rich. and that the latter species is somewhat intermediate between the two genera by sharing acropetal floret maturation (from the base upwards), mucronate lemmas, and a delicate pericarp that ruptures shedding the grain from the floret. However, Eleusine does not share a recent common ancestor with Acrachne in any of our trees and E. multiflora is clearly part of Eleusine suggesting that these characters are homoplasious. Further investigation of Acrachne and Dactyloctenium using lowcopy nuclear genes is needed to test for hybridization and subsequent genomic exchange or introgression, given their discordant posi tions in the plastid and ITS trees (Romaschenko & al., 2014) . In our ITS tree, Dinebra is unresolved outside of the Eleusininae, a result also found in Peterson & al. (2012) . We verify the placement of two additional species of Dinebra (see Based on plastid markers, previous studies of Eleusine indicated that E. africana Kenn.O'Byrne and E. coracana (L.) Gaertn. (finger millet) share a recent common ances tor (Liu & al., 2011 (Liu & al., , 2013 . We here offer one new insight within Eleusine because our results differ from these. Based on five samples of E. africana, five samples of E. indica (L.) Gaertn., and three samples of E. coracana our ITS/ combined plastid tree ( Fig. 2A) indicates that the E. cora cana-E. indica-E. kigeziensis S.M.Phillips-E. tristachya (Lam.) Lam. clade is sister to five accessions of E. africana. In the plastid tree of Liu & al. (2011) E. africana, E. kigeziensis, and E. coracana share a recent common ancestor and these are sister to E. indica-E. tristachya. The ITS sequence marker in our study seems to be the primary marker responsible for this incongruence since E. africana, E. coracana, and E. indica form a clade based solely on plastid sequences (see Electr. Suppl.; Fig. S2 ). However, after realignment of the rpl32-trnL sequences for accessions of Liu 090 (E. africana) and Liu 093, 103 (E. coracana) used here and in Liu & al. (2011) , we found that they still aligned with our E. africana and E. cora cana-E. indica-E. kigeziensis-E. tristachya clades, respec tively. Our results support the recognition of E. africana at the specific level, rather than as a subspecies of E. coracana or E. indica (Phillips, 1995; Cope, 1999) .
Sister to Eleusine is Coelachyrum poiflorum, a relationship that has been found in previous studies (Peterson & al. 2010a (Peterson & al. , 2012 (Peterson & al. , 2014a Liu & al. 2011; Snow & al., 2013) . Coel achyrum lagopoides and C. poiflorum do not form a clade but are in a grade separated by two samples of Apochiton burttii Phillips (1995) indicated, "Coelachyrum is a rather heterogeneous assemblage … the species vary considerably in inflorescence structure and hairiness of the spikelets." Emilio Chiovenda, who first described C. poiflorum, later transferred the spe cies into Eleusine (Chiovenda, 1898 (Chiovenda, , 1912 . There are quite a few morphological differences between C. poiflorum and spe cies of Eleusine, such as dorsiventrally compressed caryopses (versus ellipsoid to trigonous) and lemmas with long shaggy hairs (versus glabrous; Cope, 2007) . We still lack samples for three species of Coelachyrum (C. brevifolium Hochst. & Nees [type], C. longiglume Napper, C. piercei (Benth.) Bor) so we hesitate to make any taxonomic changes at the moment. The het erogeneous nature of Coelachyrum was observed in Snow & al. (2013) [Chloris] in having sterile florets with a prominently pubescent callus and long awns", and that it has many characters similar to Gymnopogon P.Beauv. Possession of longawned (4-12 mm) florets is a common fea ture of Leptochloa s.str., although this trait was only recently found important after viewing a molecular phylogeny (Peterson & al., 2012) . Only the Australian endemic, Leptochloa digitata, which is sister to the rest of Leptochloa, has entire to aristu late lemmas (Nightingale & al., 2005b) . Anderson (1974) was correct in assuming Chloris mollis was misplaced in Chloris but the characters he mentions as being intermediate between Gymnopogon and Chloris, i.e., short, stiff leaf blades and sterile florets, seem to have arisen in parallel, since the Gymnopogo ninae is far removed from Eleusininae (Peterson & al., 2014a) . Renvoize (1984) indicated that Chloris exilis may be confused with Enteropogon mollis, although the latter has 2(-3)flowered spikelets and strongly dorsally compressed lower lemmas. In our tree these two species are in a grade between Leptochloa digitata (basal) and L. chloridiformis
. We also verify that Leptochloa chloridiformis is included in Leptochloa s.str., as previously suggested (Peterson & al., 2012) , bringing the genus to seven species.
This study corroborates the strong support found by Peter son & al. (2010a) for a monophyletic Astrebla sister to Austro chloris dichanthioides (Everist) Lazarides, and we confirm that in our study using three species of Astrebla, including A. pecti nata (Lindl.) F.Muell. ex Benth. (type). Jozwik (1969) prepared an excellent morphological, anatomical, and hybridization study of the four species of Astrebla but there is no mention of their affinity with other genera, other than Tateoka (1957) placing the genus in the Chlorideae based on chromosome number. Clayton & Renvoize (1986) indicate Astrebla has "no obvious relatives … but some resemblance to Tetrapogon". Lazarides (1972) , the author of Austrochloris, felt that Chloris was somehow related to A. dichanthioides but noted that dorsally compressed florets and caryopses in Austrochloris were important features not found in Chloris. In our tree the AustrochlorisAstrebla clade lies between Leptochloa (basal) and Disakisperma (derived), two splits (AfrotrichlorisSchoenefeldia and Enteropogon) removed from the derived Chloris clade. Astrebla and Aus trochloris have dorsally compressed to terete caryopses with free pericarps and inflorescences with biseriate racemes (2 or 3 in Austrochloris and 1 in Astrebla; Watson & Dallwitz, 1992; Clayton & al., 2006-) . Geography seems to have played a large role in the evolution of these grasses since the Austrochloris Astrebla lineage is an Australian endemic clade.
Our tree depicts Schoenefeldia paraphyletic with a clade of two samples of Afrotrichloris martinii embedded within. At this time it would be premature to submerge Afrotrichlo ris martinii (type) within Schoenefeldia because we have not sampled A. hyaloptera Clayton and we have no support for the Schoenefeldia gracilis (type)-S. transiens-A. martinii clade in the ITS tree where Schoenefeldia appears paraphyletic (see Electr. Suppl.: Fig. S1 ). However, we have moderate support (85/-, see Fig. 1A ) for the Schoenefeldia gracilis-S. tran siens-A. martinii clade in the plastid tree. Further study may indicate hybridization and introgression with members of this clade and other species in the Eleusininae.
We found strong support for a monophyletic Enteropogon in its current circumscription, which includes eight species, contrary to earlier reports of polyphyly of the genus (Hilu & Alice, 2001; Columbus & al., 2007; Peterson & al. 2010a; GPWG, 2011) . None of these previous studies included more than two species of the genus, whereas Columbus & al. (2007) studied two species, Enteropogon chlorideus and E. mollis, which are here treated in Tetrapogon and Leptochloa, respec tively. Peterson & al. (2010a) depicted a clade with two species of Enteropogon (E. macrostachyus, E. ramosus B.K.Simon) treated here in the genus and one species of Eustachys. Tra ditionally, Enteropogon was separated from Chloris by hav ing a single, rarely two, spikelike racemes and fertile lemmas that are strongly dorsally compressed with raised midveins (Clayton, 1967; Anderson, 1974) . However, Enteropogon acicu laris (Lindl.) Lazarides from Australia and E. dolichostachyus (Lag.) Keng ex Lazarides from Southeast Asia have many (3-14) digitate to subdigitately arranged spikelike racemes and dorsally compressed lemmas with raised midveins, and our data confirm these are part of Enteropogon. Tateoka (1962) found simple, angular starch grains in Enteropogon while Chloris had compound starch grains, and both E. acicularis and E. dolichostachyus have simple, angular starch grains (Anderson, 1974) . Delimitation of E. macrostachyus is problem atic (Fig. 2B) where there are two separate clades of E. macro stachyus, implying a polyphyletic origin (or one of these clades may represent an undescribed taxon). Diploids and tetraploids have been documented in individuals of E. macrostachyus (Roodt & Spies, 2002 , 2003a . There is little ITS variation among all accessions of E. barbatus C.E.Hubb, E. macro stachyus, E. monostachyus (Vahl) K.Schum., and E. sechel lensis (Baker) T. Durand & Schinz (see Electr. Suppl.: Fig. S1 ) suggesting homogenization or simply recent, rapid radiation (i.e., they form a clade). However, moderate genetic variation occurs among the plastid markers in these four species, and their alignment appears to be congruent with geography (a clade of three accessions of E. macrostachyus from southern Africa and a clade of E. barbatus and two accessions of E. macro stachyus from east Africa; see Electr. Suppl.: Fig. S2 ). Tradi tional characters used to differentiate among the species of Enteropogon, such as leaf sheaths margins (glabrous versus hairy and strongly keeled versus not strongly keeled), callus hair length (< 2 mm versus 3-4 mm), and lemma awn length (1-5 mm versus 10-18 mm) are inconsistent (Clayton, 1967) . For instance, E. macrostachyus is characterized by having gla brous leaf sheaths that are not strongly keeled but Oakes 1250 from South Africa has hairy sheaths that are strongly keeled like E. sechellensis (Renvoize, 1974a; Phillips, 1995) whereas Smook 9026 and Laegaard 15902 have glabrous sheaths.
We sampled four species traditionally treated in Tetra pogon and lack only T. ferrugineus (Renvoize) S.M.Phillips, known from Ethiopia, Kenya, and Somalia (Phillips, 1995) . We have moderate support (85/1.00, Fig. 2B ) for these four species previously included in Tetrapogon plus Chloris roxburghiana. Tetra pogon includes species with 2-5 fertile florets per spikelet whereas Chloris generally has a single fertile floret (Renvoize, 1974b; Phillips, 1995; Cope, 1999) . Chloris roxburghiana has spikelets with a single perfect floret with 2 or 3 progressively smaller, reduced or sterile florets above but is unusual in Chlo ris in possessing 30-50 or more (1-3 in Tetrapogon), spikelike racemes, racemosely inserted along a short axis (Anderson, 1974; Renvoize, 1974c) . Sister to Tetrapogon (including C. rox burghiana) is a moderately supported clade with Enteropogon brandegeei and E. chlorideus (71/0.99; Fig. 2B ). These two species have never been attributed to Tetrapogon but together have at one time been placed in seven other genera (Chloris, Dinebra, Diplachne, Eutriana, Gouinia, Gymnopogon, Lepto chloa) . It seems most parsimonious to recognize E. brande geei, E. chlorideus, and Saugetia fasciculata (type) in a strongly supported (100/1.00) Tetrapogon s.l. Clayton & Renvoize (1986) , who published a designation (invalid name) for Enteropogon fasciculatus and, never formally, made a combination for this or the sister species, Saugetia pleiostachya Hitchc. & Ekman (not sampled here), both of which are treated in Enteropogon in their online World Grass Flora (Clayton & al., 2006-) as forsan ("perhaps" in Latin). Similar to Chloris roxburghiana, E. bran degeei, E. chlorideus, S. fasciculata, and S. pleiostachya have spikelets with a single fertile floret and a single sterile floret (Hitchcock & Chase, 1917; Anderson, 1974) . However, the inflo rescences of E. brandegeei and E. chlorideus have 3-20 spike like racemes, racemosely to subverticillately arranged along the peduncle, whereas S. fasciculata and S. pleiostachya have a single raceme (Watson & Dallwitz, 1992; Clayton & al., 2006-) . The alternative hypothesis would be to place E. brandegeei and E. chlorideus in a new genus and retain Saugetia.
We include the monotypic, Daknopholis boivinii for the first time in our analysis, which is strongly supported as sister to four species of Lepturus. This is surprising since no mor phological characters suggest a link between these two genera. Clayton (1967) Launert (1966) revised Microchloa because "specimens were often indiscriminately attributed to any of the described taxa". Currently, six species are placed in Micro chloa since Rendlia altera Rendle (= Microchloa altera) with 2 or 3flowered spikelets (spikelets 1flowered in Microchloa s.str.) was subsumed in Microchloa (Clayton, 1967; Clayton & Renvoize, 1986; Cope, 1999) . Harpochloa falx is sister to our moderately supported Microchloa clade (85/1.00), differing from the latter genus by having shorter glumes not completely enclosing the florets (Cope, 1999) . Clayton (1967) suggested that since Harpochloa, Microchloa, and Rendlia share many morphological similarities, the "three genera might well be united". Our data clearly support this idea since these three taxa all lie in a moderately supported clade (76/1.00, Fig. 2C ). Sister to the HarpochloaMicrochloa clade is an Australian endemic, Oxychloris scariosa, although this relationship is poorly supported. Clayton (1967), Lazarides (1972) , and Ander son (1974) suggested the unique features, i.e., broadly winged fertile lemmas with a sharp, elongated callus and upper reduced sterile florets, of Chloris scariosa F.Muell. (= Oxychloris scari osa) might warrant generic status (Lazarides, 1985) , which our results support.
Brachyachne fulva Stapf, B. obtusifolia (Benth.) C.E.Hubb., and B. patentiflora (Stent & J.M.Rattray) C.E.Hubb. form a strongly supported clade that we are describing as a new genus below since the type, B. convergens (F.Muell.) Stapf, lies within Cynodon. Micrachne gen. nov. differs from Cynodon in hav ing golden brown to bronze spikelets (at least in herbarium specimens) bearing a rachilla extension and glumes that com pletely enclose the floret with the lower glume being slightly asymmetrical. Although not sampled in our study, we include a Zambia endemic, B. simonii Kupicha & Cope and B. pilosa Van der Veken from the Democratic Republic of the Congo in Micrachne, and provide a complete description of all five African species below (Van der Veken, 1958; Kupicha & Cope, 1985) . Cope (1999) in the Flora Zambesiaca included a key to easily differentiate these four species (excluding B. pilosa).
We sampled 11 species of Eustachys and there is a strongly supported American clade (100/1.00, Fig. 2C ) containing two separate subclades, each with a geographic component: (1) one comprising five species from North America (82/0.99) and (2) the other comprising four species from South America (73/0.94). The American Eustachys clade is sister to (in reverse order of divergence) the African E. tenera (J.Presl) A.Camus and the Australian E. paspaloides (Vahl) Lanza & Matte. Nash (1898) was one of the first agrostologists to treat Eustachys at the generic level rather than a subgenus of Chloris, recognizing the strongly flattened, folded, equitant leaf sheaths; bilobed
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Version of Record upper glumes with a short awn borne between the lobes; and fertile florets that are commonly pale to dark brown or black with awnless or shortawned lemmas (Anderson, 1974) .
The strongly supported Chrysochloa clade, consisting of three species, is sister to the StapfochloaCynodon clade (Fig. 2C) . Even though Chrysochloa annua C.E.Hubb. has been placed as a synonym of C. hindsii C.E.Hubb. by Zon (1992) and Clayton & al. (2006) , we retain these accessions as a different species since they are genetically variable, but either circum scription is consistent with our data.
The Chloris ciliata complex as recognized by Anderson (1974) included five species that have elliptic, ovate or lanceo late fertile lemmas with densely ciliate margins (usually along the entire length). As pointed out earlier by Anderson (1974) , the African Chloris lamproparia (= Stapfochloa lamproparia) is the only Old World member of the Chloris ciliata complex. The observation of Scholz & Müller (2004) that "their [species included in the Chloris ciliata complex] striking resemblance with C. lamproparia in lemma form and indument is surely a result of parallel evolution and does not reflect close genetic relationship" is not supported by our tree (Fig. 2C) . Anderson (1974) mentioned that the Chloris ciliata complex "presents more interspecific taxonomic problems that any other group", which we confirm based on high genetic variability among individuals of C. ciliata and C. elata. Stapfochloa has priority, and we make the necessary new combinations for the American species and emend the generic description below.
In our tree three of the four species of Brachyachne (B. cili aris (Kuntze) C.E.Hubb., B. convergens, B. tenella (R.Br.) C.E.Hubb.) that are embedded in Cynodon are endemic to Australia, whereas B. ambigua Ohwi is native to Java, Lesser Sunda Islands, and New Guinea (Nightingale & al., 2005a) . Traditionally, Brachyachne was separated from Cynodon by having glumes that are longer than the floret (versus at least one glume shorter that the floret) and lemmas that are long hairy on the veins or all over (versus hairy or not only along the midvein; Nightingale & al., 2005a) . Clearly this poorly sup ported clade (k) arose within Cynodon, the most derived clade in the Eleusininae. Few morphological differences separate the species in Cynodon s.l., and several species do not form mono phyletic clades. For instance, C. aethiopicus Clayton & Harlan (Smook 4140) from South Africa is placed in an unresolved clade (clearly differentiated from a clade with three accessions of C. aethiopicus) with five other accessions of C. nlemfuensis Vanderyst from South Africa, United States, Costa Rica, and two from Ecuador. Morphological features used to differenti ate C. aethiopicus from C. nlemfuensis are: lemma keel densely pubescent (former) versus glabrous or only with a few hairs (latter); plants robust, often woody and coarse, 60-100 cm tall versus plants fairly slender to robust, not woody, 30-60 cm tall (Gibbs Russell & al., 1991) . Likewise, many species have been placed as synonyms or as varieties of C. dactylon (L.) Pers., such as C. aristi glumis Caro & E.A.Sánchez, C. erectus J.Presl, and C. pascuus Nees (Salariato & Zanotti, 2012) , and these appear in a large clade at the base of the tree with C. trans vaalensis Burtt Davy, a morphologically distinct species with strong support (97/1.00; Fig. 2C ). The species of Cynodon s.l. appear to be undergoing rapid speciation since many morpho logical forms do not always segregate in a shared lineage. We agree with Cope (1999) , who stated in the Flora Zambesiaca, "The taxonomy of Cynodon is the most difficult problem among southern African Cynodonteae."
Chloris. -In the plastid tree Ochthochloa compressa is sister to the remaining species of Chloris. This species was initially described in Panicum L. by Forsskål (1775), trans ferred to Eleusine by Ascherson & Schweinfurth (1922) before being placed in a monotypic genus by Hilu (1981) . Even though O. compressa has 3-6 fertile florets per spikelet (versus 1 or 2 fertile florets in Chloris) and caryopses with free pericarps (occasionally found in Chloris) we place this enigmatic taxon in Chloris and make the new combination below. Likewise, Lintonia nutans has never been associated with Chloris but it is clearly a member in our ITS and plastid tree (Fig. 3) . Lintonia nutans has 2-5 fertile florets per spikelet with 5-11veined (confluent at the base), cartilaginous lem mas (versus 3veined and membranous to cartilaginous) with clavicorniculate hairs and dorsally flattened caryopses with free pericarps (versus usually subterete or trigonous caryopses; Watson & Dallwitz, 1992) . Clavicorniculate lemmatal hairs have arisen twice in the Eleusininae since they appear in Lin tonia and Disakisperma.
The major phylogenetic problem in Chloris, however, is the presence of the CD clade in the ITS tree that encompasses spe cies representing two distant plastid lineages. The most prob able scenario underlying the formation of the CD clade in the ITS tree could be ancient hybridization between the lineages in the early stages of speciation with subsequent alternation and homogenization of the ITS signal.
The subgeneric classification of Chloris by Varadarajan & Gilmartin (1983a, b) based on phenetic and cladistic anal yses of morphological features does not coincide with our work. Their Chloris subg. Phacelaria (Steud.) Varadarajan & Gilmartin included species we place in Leptochloa, Micr achne, and Stapfochloa (Peterson & al., 2012) and their Chlo ris subg. Chloris includes species we place in Tetrapogon (Peterson & al., 2012) . Within Chloris we found four separate strongly supported clades in the ITS tree (A-D, Fig. 3 ), which correspond to four clades in the plastid tree, two of which are strongly supported (A and C), one is moderately supported (D), and one is poorly supported (B, PP =0.69).
Clades A and C contain species in the Chloris inflata Link complex (= C. barbata, see Kartesz & Gandhi, 1992) , where most species have singlecelled microhairs, Chloristype silica cells (cuboidal to saddleshaped), and fertile lemmas with a tuft of hairs on the upper margins (Anderson, 1974) . Chloris prieu rii, which is sister to C. barbata in clade A (ITS and plastid tree), and C. orthonoton, which is included in clade C (plastid tree only), lacks a tuft of hairs on the upper margins of the fertile lemma but instead has a row of clavate glandular hairs along the sides of the lemma (Anderson, 1974) . Chloris rufe scens (attributed by Anderson to the C. verticillata complex) also occurs in the plastid tree only and it has been indicated as a close relative of C. orthonoton but differs in having short ciliate less than 1 mm long ligules (versus long ciliate, about 2 mm long), shorter hairs along the lemma margins (versus hairs > 1.5 mm), and lemmas without clavate glandular hairs (Anderson, 1974) .
Clade B (Fig. 3) contains Chloris amethystea, C. andro pogonoides, C. cucullata, C. latisquamea, C. × subdolicho stachya, C. verticillata, and C. mossambicensis, although two individuals of the latter species are sister to Lintonia nutans in the ITS tree, suggesting a past hybridization event. Anderson (1974 Anderson ( , 1975 referred to most members of this clade as the C. verticil lata complex and suggested that C. andropogonoides, C. cucul lata, C. verticillata, and C. × subdolichostachya, form a hybrid ization complex that "seem to blend and recombine in various ways". Anderson (1974) found that the lemmatal awn length and the sterile lemma width are best to differentiate among the three former (see preceding sentence) species while the latter taxon is perhaps a hybrid of C. cucullata crossed with C. verticillata or C. andropogonoides (Brown, 1969) .
Anderson (1974) included Chloris cubensis, C. ekmanii, C. halophila, and C. sagraeana in his C. radiata (L.) Sw. com plex, all of which appear in clade D in both the ITS and plastid trees (Fig. 3) . These species have comparatively narrow spike lets, reduced sterile florets, and relatively longawned lemmas (Anderson, 1974) . In addition to these core species our trees include C. cruciata (mentioned by Anderson as having similar overall spikelet structure to the C. radiata complex), C. divari cata, C. pectinata, C. pycnothrix, C. submutica, and C. texana. Chloris texana is a possible hybrid (listed as a synonym of what we now call Stapfochloa ciliata ≡ C. ciliata; Anderson, 1974; Soreng & al., 2014) . In the ITS tree, C. texana is found in a weakly supported clade with C. halophila, C. orthonoton, and C. rufescens and then is an unresolved member in a poorly supported C. pycnothrix clade in the plastid tree, possibly indi cating hybridization.
TAXONOMY
Because our molecular analysis renders Chloris s.l. and Brachyachne polyphyletic, we describe a new genus, Micr achne, found in a separate, strongly supported clade with five species and emend Stapfochloa to include six species. In addi tion, we provide new combinations in Chloris (2), Cynodon (2), Diplachne (1), Leptochloa (2), Micrachne (5), Stapfochloa (5), and Tetrapogon (5) Diagnosis. -Micrachne differs from Cynodon sect. Brachyachne Benth. in having golden brown to bronze spikelets (at least in herbarium specimens) bearing a rachilla extension, glumes that completely enclose the floret, and the lower glume being slightly asymmetrical.
Description. -Plants perennial, occasionally annual, caes pitose to geniculately ascending to erect. Culms 10-60(-70) cm tall. Leaf sheaths glabrous above, occasionally densely pilose below, often forming a cushion of fibers near base; ligule a short ciliate membrane; blades 0.5-15(-25) cm long, 0.5-3 mm wide, flat or involute, glabrous or sparsely hairy, strait or recurved, occasionally setaceous and rigid. Inflorescences paniculate usually with a single terminal spikelike branch or sometimes with (2-)3-5(-7) digitately inserted branches; the 1sided spikelike branches 1.5-12 cm long, erect or somewhat curved and bearing imbricate spikelets. Spikelets 1flowered, laterally compressed, golden brown to bronze (at least in her barium specimens), the single fertile floret bearing a rachilla extension; glumes 2-5.3 mm long, longer than the floret, 1veined, chartaceous to thinly coriaceous, glabrous or sparsely hairy, completely enclosing the floret, the lower glume slightly asymmetrical, apex obtuse to acute; lemmas 1.6-4 mm long, 3veined, hyaline to membranous, delicate, oblongelliptic, ovate to oblonglanceolate, folded along the midvein, hairy along the midvein and marginal veins, apex obtuse to truncate or slightly emarginated, often short mucronate; paleas a little shorter than the lemmas, hairy or glabrous along the veins; stamens 3, anthers 0.8-2.3 mm long. Caryopses ellipsoid.
Distribution and habitat. -The five species are distrib uted in central and eastern Africa, often on rock outcrops with thin soils, sandy washes, laterite pans to open woodlands; 700-2130 m. Description. -Plants perennial, occasionally annual, caespitose, rhizomatous or stoloniferous. Culms 5-80 cm tall. Leaf sheaths glabrous; ligule a short ciliate crown or lacking; blades 1-28 cm long, 1-8 mm wide, flat or folded, glabrous to pilose. Inflorescences paniculate with 1-12(-28) terminal spikelike branches, usually digitately or subdigitately inserted; the spikelike branches 3-20 cm long, erect to widely spreading and bearing spikelets in two rows on one side of the branch. Spikelets with 1 basal fertile floret with 2 or 3 reduced, sterile florets above; fertile lemmas 1.3-4.2 mm long, 0.5-1.7 mm wide, elliptic, ovate or lanceolate, with a single apical or subapi cal awn 1.4-6 mm long, the keel and margins with spreading ciliate hairs usually along the entire length, the hairs 0.5-3 mm long. Caryopses 1-2 mm wide, 0.5-1 mm wide, ovoid to ellip soid to trigonous. 1.00
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